Lipid hydroperoxides inhibit reacylation of phospholipids in neuronal membranes.
The unsaturated fatty acids that rapidly accumulate during ischemia are thought to participate in inducing irreversible brain injury, especially because they are highly susceptible to peroxidation when the tissue is reoxygenated. Our hypothesis was that peroxidation products of unsaturated fatty acids interfere with the reacylation of synaptic phospholipids, a process essential to membrane repair. To test this hypothesis, we have examined the effect of fatty acid hydroperoxides on incorporation of [1-14C]arachidonic acid into synaptosomal phospholipids. Rat forebrain synaptosomes were incubated with arachidonic or linoleic acid hydroperoxides and [14C]arachidonate, and then lipids were extracted and separated by TLC. Both hydroperoxides inhibited [14C]arachidonate incorporation into phospholipids in a concentration-dependent manner, with 50% inhibition occurring at less than 25 microM hydroperoxide, in both the absence and presence of exogenous lysophospholipids. The inhibition was of the non-competitive type. It is concluded that (a) low levels of fatty acid hydroperoxides inhibit the reacylation of synaptosomal phospholipids, and (b) this inhibition may constitute an important mechanism whereby peroxidative processes contribute to irreversible brain damage.